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move-all-fingers fix-object
fix-some-fingers
Search for a manipulation-mode
computed at finer discretization dt
Instantaneous solution
Path and reached grasp
or no solutionSub-goal at higher discretization
+ nominal motion of O
GLOBAL LEVEL
LOCAL LEVEL
New grasp
or no solution
INSTANTANEOUS LEVEL
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Fixed fingertips
Object O
Enlarged object
F
F
F1
2
E1:
3
2
1
Range of r   when O is
F
1
3
Palm frame
F
Palm frame O
in contact with only F
E2
E3
F
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Possible solutions for rO
Range E3
Intersection of E   and E
Range E Range E1 2
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Workspace of
the fingertip center
Part of the workspace 
unreachable by the moving fingertip
(right part) and pursuing the clockwise
rotation of the polygon
Right part of the workspace
becomes reachable after switching 
Before switching After switching
Moving fingertip
Object
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